Adenosine up-regulation of the mucin gene, MUC2, in asthma.
Mucus hypersecretion is a hallmark of asthma that contributes to airway obstruction. While the etiology is not well understood, hypersecretion has been linked to the presence of cytokines such as IL-4, IL-5, IL-9, and IL-13 in the inflamed airway. The presence of adenosine has also been noted in asthmatic airways, and adenosine-mediated signaling in mast cells has been implicated in the severe bronchoconstriction and inflammation prevalent in these patients (1, 2). Here we examine the possibility that adenosine also contributes to mucus hypersecretion by airway epithelial cells. Results in cultured airway epithelial cells showed that MUC2 mucin expression increased in response to adenosine. This appeared to be mediated by a pathway initiated at the adenosine A1 receptor that transduced signals through a Ca2+-activated Cl- channel and EGFR. That this signaling cascade is relevant to asthmatic hypersecretion was indicated by results showing that mucin induction by asthmatic tracheal aspirates was reduced by A1, CLCA1, and EGFR inhibitors. These results suggest that adenosine cooperates with inflammatory cytokines to stimulate mucin production in the asthmatic airway and supports the use of A1, CLCA1, and EGFR inhibitors in the treatment of asthma.